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Waste plastics contribute to great environmental and social problems due to the loss of natural resources, 
environmental pollution, depletion of landfill space on the one hand and demands of environmentally-oriented society 
on the other hand. Indonesia produces waste plastics about 5.4 million ton per year. However, waste plastics can 
become a source of enormous energy with the correct treatment. That is by making alternative energy from altering 
waste of plastic polyethylene (Low Density Polyethylene) become liquid fuel by pyrolyzing. This research aims to 
design pyrolysis reactor, develop pyrolysis operating procedure, and to investigate the effect of pyrolysis temperature 
to liquid product quality. The pyrolysis experiments will be performed in batch reactor equipped from stainless steel 
with 15 cm inside diameter and 50 cm height. The experimental conditions are as follows: temperature range 400-
600ºC, and reaction time 0-120 min. The results showed that the product is a liquid fuel that is highest at a 
temperature of 300°C. Based on the analysis of thermal cracking products of polystyrene that turned out to be a liquid 
fuel produced 3 components of 70% volume of gasoline, 20% volume of kerosene, and 10% volume diesel (diesel).  




The needs of fuels are increasing steadily and 
almost all of them are derived from fossil energy. The 
impact of global climate change caused by the use of 
fossil energy as fuel becomes a big issue. Global 
climate change caused by the accumulation of carbon 
dioxide (CO2) as a result of burning fossil fuels has 
been felt by all the inhabitants. In addition, since 
plastics are synthesized from non-renewable sources 
and are generally not biodegradable, waste plastics are 
the cause of many of the serious environmental 
problems the world today. 
Waste plastics contribute to great environmental and 
social problems due to the loss of natural resources, 
environmental pollution, depletion of landfill space on 
the one hand and demands of environmentally-oriented 
society on the other hand.Indonesia produces waste 
plastics about 5.4 million ton per year. The garbage 
wastes most plastics are not readily biodegradable and 
will remain in the landfill for indeterminate periods.  
 
 
The ever increasing costs of landfill disposal coupled 
with a significant public resistance to the creation of 
new waste landfill has led to increased efforts toward 
finding economically feasible and environmentally 
acceptable means of recycling these materials. At 
present, it is almost impossible to dispose of waste 
plastics by landfill due to the law, high costs, and 
higher ecological consciousness of people. Land filling 
not only wastes the resources but also engrosses land 
with pollution with macromolecules of plastic that are 
not biodegradable, it is important to find an efficient 
strategy to treat them. 
However, waste plastics can become a source of 
enormous energy (a source of fuel ) with the correct 
treatment by means of pyrolysis. Pyrolysis means 
thermal decomposition of organic matter, in a vacuum 





The research of plastic polystyrene cracking using 
a recator with heating thermal element was conducted. 
However the research had not reached the optimum 
temperature for cracking of polystyrene because the 
element had not function well at temperature above 
300°C. That is by making alternative energy from 
altering waste of plastic polyethylene (Low Density 
Polyethylene) become liquid fuel by pyrolyzing.  
II. RESULT AND DISCUSSION 
a. The impact of  Using Plastic Waste as 
Fuels 
Plastic provides many benefits to modern life 
possible. They help keep fresher food  for longer, 
reducing the weight of cars in order to reduce a little 
fuel, protect our homes so that we use less energy, and 
maintain medical supplies countless safe and sterile. 
While some plastics are recyclable, but the other can 
be a garbage after use. Plastic is made of polymer 
chemistry and materials will not decompose when 
discarded and buried. that's why plastic recycling 
process developed. 
But many who docked in landfills or pollute the 
marine ecosystem. But new technologies that can 
utilize the fuel content in non-recycled plastics may 
help remedy this. This technology works as part of an 
integrated approach to managing waste and is aimed at 
creating value from waste - this approach dubbed 
sustainable materials management. 
b. Plastic has Intrinsic Value as a Fuel 
Source 
Plastics are made primarily of energy raw 
materials, usually natural gas or oil (mostly natural gas 
in the United States). Hydrocarbons are formed of 
plastic which is manifested in the material itself, 
essentially making the plastic forms of stored energy, 
which can be turned into a source of liquid fuel.  
Ethylene and Propylene is the main ingredient of 
making plastic from crude oil with natural gas 
purification process. Ethane, propane, and various 
other petrochemical products generated by the 
purification process. Furthermore, ethane and propane 
divided using a high-temperature furnace, ethylene and 
propylene are formed from this process. plastic 
polymers (substances such as starch) is formed is made 
by mixing the catalyst.  
c. Cracking Reactor Using Induction 
Heating Technology can make 
Optimizing Thermal Cracking 
Pyrolystirene 
Technology of Waste Plastic to Produce Liquid 
Fuel  has been many  found such as research of 
Thermal Cracking Polystyrene. This research aims by 
design a prototype of cracking reactor using induction 
heating technology and to investigate the effect of 
optimum pyrolysis temperature and efficiency of 








Figure 1. Induction heating reactor scheme 
On that research the reactor used is a stainless steel 
cylindrical reactor with 3.5 inch inside diameter and 
20 cm high. Induction heating is the onset of heat on 
the metal exposed to the induction of the magnetic 
field. When a metal body (reactor body) is inserted 
into a copper wire coil with 4 inch diameter, which is 
placed at the bottom of the reactor, connected to an 
alternating power source. Alternating magnetic flux 
will flow through the reactor body. This flux induces 
electromagnetically an eddy current in the reactor 
body, which creates Joule heat and raises the 
temperature of reactor itself.  As induction heating 
coils are installed at the periphery of reactor body, the 
reactor body is heated by the induced heat directly, 
heats up input waste plastics very quickly, and keeps at 
high temperature, required for the continuation of the 
pyrolysis (400-500ºC). It is well known that plastics in 




around 350ºC secondarily, generating hydrocarbons 
(gases and liquids). The decomposition of most 
polymers at 450-500ºC into fuel oil and gas at oxygen 
free atmosphere. The temperature at certain points 
inside the reactor is measured by means of 
thermocouples. The gas is cooled in a condenser 
collected in a storage tank, and liquid fuel condensate 
is then. Thus, the components of the liquid fuel can 
produce more optimally component of gasoline 
fraction (C5-C12), kerosene fraction (C11-C13), solar 
fraction (C13-C17), accordance with the principle of the 
Directorate General of oil and gas Agreement No. 
940/34/DJM.O/2002. The advantage of induction 
heating is precise, repeatable and temperature can be 
rapidly and easily controlled to increase more plastic 
fuel products in a shorter time. It also has high energy 
efficiency due to fast startup in the process causing 
low equipment cost and heating treatment method also 
having a low possibility of dioxin generations. 
d. Optimizing Thermal Cracking 
Polystyrene can Produce Fuel 
 Based on  purpose of previous research of Thermal 
Cracking Polystyrene is to design pyrolysis reactor, 
develop pyrolysis operating procedure, and to 
investigate the effect of pyrolysis temperature to liquid 
product quality. The pyrolysis experiments will be 
performed in batch reactor equipped from stainless 
steel with 15 cm inside diameter and 50 cm height. 
The experimental conditions are as follows: 
temperature range 400-600ºC, and reaction time 0-120 
min. From all variables studied, it seemed that 
temperature had the highest effect.The pyrolytic oil 
yield increase with the increase of the temperature and 
its composition becomes more variative and few 
contents of carboxylic acids and aromatics compound. 
E. The Result of Thermal Cracking Polystyrene for 
Produce Liquid Fuel  from Waste Plastic 
The experimental of plastic polystyrene cracking 
thermal reactor before, It was not yet come up with to 
determine optimum temperature for plastic cracking 
thermal of polystyrene because there were trouble of 
its heater element. So that from research, suggested the 
existence of repair to element heater of reactor that can 
know influence of higher yield level temperature to 
liquid fuel product. 
The results of  Optimizing Thermal Cracking 
Polystyrene showed that the product is a liquid fuel 
that is highest at a temperature of 300 °C. Based on the 
analysis of thermal cracking products of polystyrene 
that turned out to be a liquid fuel produced 3 
components of 70% volume of gasoline, 20% volume 
of kerosene, and 10% volume diesel (diesel). The 
characterization product qualified by Persetujuan 
Prinsip Dirjen Migas No. 940/34/DJM.O/2002.  
III. CONCLUSSION 
Optimizing Polystyrene Thermal Cracking Plastic 
Waste to Produce Liquid Fuel is an alternative 
treatment in reducing plastic waste into a source of 
environmental pollution. In this processing the 
resulting temperature is more optimal than the 
previous treatment, the temperature can be reached 
more than 300. This processing is more 
environmentally friendly because of the ongoing 
process of non-polluting and more efficient. Based on 
the analysis of polystyrene thermal cracking product 
which turned into a liquid fuel produced three 
components of 70% by volume of gasoline, Volume 
20% of kerosene and 10% volume of diesel (diesel). 
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